. Two-probe resistance data for samples 1 and 2. Table S2 . Four-probe resistance data for samples 1 and 2. Table S3 . Contact resistances.
Section S1. Series resistor model
We model the resistances of the interfaces as measured via TDTR using a series resistor model.
The Al-Gr-3WSe 2 -Gr-SiO 2 conductance values can be modeled as follows 
So long as the cross-plane thermal conductivity of the graphene layer is on the order of 1 W m -1 K -1 , it will have a negligible contribution to the measured conductance, hence the negligence of the contribution from the graphene layer. By subtracting Eq. S2 from Eq. S1, the conductance of the Gr-3WSe 2 -Gr layer can be extracted to be 
Section S2. Analysis of contact resistance
We extract the contact resistances from two probe and four probe resistance measurement to get a range of the contact resistance value.
The method explained here using sample 1 (see fig. S4 ). First, we measure two probe resistance (see table S1) between contact 2 and contact 3 which include resistance of contact 2 (R 2 ), resistance of contact 3 (R 3 ) and resistance of graphene flake between contact 2 and contact 3 (R 23 ). We can write
From the four probe resistance measurement (current supplied between contact 1 and contact 4 and voltage measured between contact 2 and contact 3 (see table S2 )) we get only the resistance of graphene flake (520Ω) between contact 2 and contact 3 (R 23 
